J UVENILE AUTOIMMUNE THYROIDitis ( JAT) is a chronic disorder with an occurrence prevalence of 1.3% to 9.6%. [1] [2] [3] Although unusual in children and adolescents, thyroid nodules are more often malignant in children than in adults. The overall incidence of thyroid cancer among childhood thyroid nodules was estimated to be 26.4% in a recent review by Niedziela 4 ; however, the prevalence of nodular JAT and thyroid cancer among pediatric patients with JAT is unclear. The literature contains few studies 5, 6 specifically about children with nodular JAT, owing to the lack of case series in the pediatric age group.
The prevalence of thyroid cancer among patients with JAT is a matter of controversy. After Dailey et al 7 reported 35 cases of autoimmune thyroiditis among 288 patients with malignant thyroid disease, postulating that the disorder was a precancerous lesion, other investigators looked for an association between autoimmune thyroiditis and thyroid cancer. Subsequent studies 8, 9 reported a prevalence range of 1% to 30%. Differences in patient selection contributed to this variability that was associated with geographic and ethnic diversity in the prevalences of JAT and thyroid cancer. Based on the observation of a more favorable course of thyroid cancer in the presence of JAT and on the sup-position that lymphocytic infiltration may represent an immune reaction to control proliferation of cancerous cells, JAT has also been described as a protective factor, 10 a hypothesis unsupported by more recent evidence. 4 However, data on the occurrence of thyroid cancer in JAT refer almost exclusively to adults. appropriately selected for referral to surgery. However, surgery was performed in 10 patients with a cytologically benign lesion for symptoms of compression on adjacent organs, an increase in nodule diameter during levothyroxine therapy, or echographic features of a nodule or lymph node that were strongly suggestive of maligdeveloping cancer. This contrasts with findings reported by other investigators, 30, 34 who claim that chronically elevated thyroid-stimulating hormone levels stimulate the growth of thyroid tissue, leading to the formation of nodules and thyroid cancer.
Another consideration is thyroglobulin level measure-
The finding of lymphadenopathy confirms the importance of clinical examination given that thyroid cancer in children is characterized by locoregional lymphadenopathy in 35% to 83% of cases, which is much higher than in adults. 11,27 Papillary carcinoma has a marked tendency to early lymph node metastasis; it is estimated that about half of the patients with papillary carcinoma have cervicolateral lymphadenopathy. 5 Based on findings among children with nodular disease, including those unaffected by JAT, the presence of lymphadenopathy ranks second after FNAB in accurate detection of malignancy.
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The therapeutic efficacy of reducing a thyroid nodule diameter in thyroiditis has rarely been studied, although some investigators claim that a lack of reduction in nodule diameter during levothyroxine therapy is prognostic of a malignant nature of the nodule. 13, 29, 30 Evidence for this
To our knowledge, this is the first study to analyze the relationship between JAT, cancer, and thyroid nodules in a large case series of pediatric patients. Our results carry the limitation of a retrospective study design and may provide an imprecise estimate of the occurrence of thyroid nodules and cancer in patients affected by JAT. However, our data show that thyroid nodular disease is present in 31.5% of pediatric patients with JAT and that cancer occurs among these in at least 9.6% of cases, with papillary carcinoma being the most common histologic type. The finding of lymphadenopathy and increases in nodule diameter during levothyroxine therapy are 2 factors that are statistically significantly more frequent in patients with thyroid cancer than in patients with a benign lesion. Thyroid echography provides further useful di- Transversion mutations (substitution of a purine for a pyrimidine or vice versa) obviously predominate in undifferentiated thyroid tumors as opposed to transition mutations (substitution of a purine for a purine or a pyrimidine for a pyrimidine), which prevail in differentiated thyroid carcinomas. 11 In follicular, poorly differentiated, and undifferentiated thyroid carcinomas, point mutations in the ras oncogene were significantly associated with the appearance of hematogenous metastases (40% suspicious or malignant FNAB results in our series were found to have adenomas or carcinomas postoperatively. However, cancer was also detected in tumors with a benign preoperative cytology (Niedziela 2002) .
As there is therefore a risk of false-negative cyto-
Figure 1. The nuclear morphology that characterizes papillary thyroid carcinoma includes enlarged, overlapped nuclei that are clear because of the peripheral margination of chromatin, and irregular contours that form grooves and cytoplasmic inclusions (hematoxylin-eosin [H&E], original magnification ϫ400).
architecture. The diagnostic nuclear morphology is characterized by the following constellation of features as seen in Figure 1: 1. enlarged and elongated nuclei with crowding and overlap;
2. irregular nuclear contour; 3. chromatin clearing with peripheral margination of chromatin, giving rise to what has been described as Orphan Annie Eye nuclei; 4. multiple micronucleoli located immediately underneath the nuclear membrane; 5. nuclear grooves resulting from irregularity of nuclear contour seen in 2 dimensions; 6. intranuclear cytoplasmic pseudoinclusions from the ly 3% of PTCs. This variant characterized by unencapsulated, invasive borders. The cells are arranged in sheets of cells intervened by fibrous stroma. There are vague papillary formations and the follicular pattern is partly maintained. The nuclear morphology is typical of papillary carcinoma. This variant is associated with aggressive behavior and high frequency of distant metastasis, in compari-
ANCILLARY STUDIES Immunohistochemistry
Papillary carcinomas are usually easy to diagnose based on the criteria of nuclear morphology within a nodule. However, there are nodules that have subtle nuclear features, and in the absence of invasive behavior, as in well- 
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Measurement of cytokine levels and IL-6 responsiveness
Conditioned media from FB-2 cells and other thyroid cell lines were used to measure the release of IL-6, IL-8, IL-10, IL-12, TGF␣ and TGF␤ with immunoenzyme assays. 27 Dosage kits were from R&D Systems, Minneapolis, MN (IL-6, sensitivity 5 pg/mL;
RESULTS
Morphological features of the tumor
Histologically, the tumor was characterized by a typical papillary architecture (Fig. 1a) . The neoplasia invaded the surrounding thyroid tissue but did not invade the thyroid capsule. Papillary structures were lined by neoplastic cells that had the nuclear features typical of these structures (i.e., elongation, overlapping considered as an extremely rare entity. Our patient had follicular type of a papillary thyroid cancer including vessel invading insular carcinoma components. Consequent to this rarity, only poor knowledge about prognosis of this tumor type exists [11] . In adults, Sasaki et al [7] show a worse prognosis in differentiated carcinomas of the thyroid gland cells into undifferentiated thyroid carcinoma. Furthermore, total thyroidectomy makes radioiodine therapy much more effective, as well as thyreoglobulin can be used as a tumor marker. One important argument against total thyroidectomy in children is the experience that recurrent nerve palsies and hypoparathyroidism had a double higher risk compared with Zettinig et al [8] reported a case of differentiated thyroid carcinoma with insular-type components in a 14-year-old girl. This patient had lung metastases at diagnosis and was treated with total thyroidectomy and unilateral functional neck dissection and repeatedly radioiodine therapy (postoperative, 80 mCi; 4 months later, 200 mCi; and 1 year postoperative, 150 mCi). This patient was disease free 24 years after diagnosis and gave birth to two healthy children [8] .
recurrent and superior laryngeal nerves [12] .
